Sequence analysis of the wheat mitochondrial atp6 gene reveals a fused upstream reading frame and markedly divergent N termini among plant ATP6 proteins.
The nucleotide sequence of the wheat mitochondrial gene for subunit 6 (atp6) of the F1F0 ATPase complex has been determined. Unlike bacterial, chloroplast or animal/fungal mitochondrial atp6 counterparts, which encode proteins of about 230-270 amino acids, the wheat mitochondrial atp6 homologue comprises the latter part of an open reading frame (ORF) of 386 codons. The ATP6 protein may therefore by synthesized with a long N-terminal presequence. This is supported by the finding that the ORF is preceded by a conserved sequence block closely related to ones preceding several other actively transcribed wheat mitochondrial protein-coding genes. The fused upstream ORF is similar in length, but unrelated in sequence, to those preceding the maize and tobacco mitochondrial atp6 genes. In wheat, the atp6 gene is located on a recombinationally active repeated DNA element, whose length of 1.4 kb corresponds approximately to that of the atp6 mRNA. A comparison of the wheat and maize ATP6 sequences reveals unexpectedly high divergence in the region corresponding to the mature N-terminal domain and may reflect mitochondrial DNA rearrangements during atp6 gene evolution in monocotyledonous plants.